We present a case of a 40-year-old woman requiring elective surgery who had an unexpected Grade 4 Cormack and Lehane laryngoscopy view. Both curved and straight laryngoscope blades in the sniffing and hyperextended head and neck positions were used. Endotracheal intubation was accomplished with some difficulty using a No. 3 Macintosh blade and Frova intubating catheter in the sniffing position. The cause of the difficult laryngoscopy was a lingual tonsil as shown in postoperative magnetic resonance scans.
We report a case of difficult endotracheal intubation that was successfully achieved with a No. 3 Macintosh blade and Frova intubating catheter (William A. Cook Australia Pty. Ltd., Brisbane, Qld). Follow-up magnetic resonance imaging (MRI) scans of the patient's head and neck showed lingual tonsil hypertrophy in the vallecula. The MRI scans were performed in three different head and neck positions to delineate the best positioning should future endotracheal intubation be necessary for this patient. We propose that postoperative MRI scans may provide valuable information for future anaesthetists planning appropriate airway manoeuvres.
CASE HISTORY
The patient gave her consent for publishing the details of this case report. A healthy 40-year-old female presented for elective myringoplasty and canaloplasty. It was noted in a preoperative assessment that she had had no previous surgery and was in good health. There was no history of gastro-oesophageal reflux or sleep apnoea. She had a good exercise tolerance and did not experience any swallowing problems or shortness of breath on exertion. On physical examination, the patient weighed 66 kg and was 155 cm tall, her thyromental distance was 8 cm, mouth-opening 6 cm and the range of movement of her neck was normal with a modified Mallampati score of grade 2. However, the anaesthetist was concerned on observing her increased submandibular angle ( Figure 1 ). This has recently been shown to indicate a possibility of a difficult endotracheal intubation 1 . The difficult airway trolley was therefore brought into the operating theatre prior to induction of anaesthesia. After standard monitoring was applied, a remifentanil infusion was started at 0.2 µg/kg/minute and a 'sleep dose' of propofol was administered. Following induction of anaesthesia, and while the patient was breathing spontaneously, the anaesthetist performed a successful trial of bag/mask ventilation. Rocuronium 40 mg was then administered.
Direct laryngoscopy was initially performed by an anaesthetic trainee and then by an anaesthetist with over 20 years of experience in airway management.
The patient's head was placed in two positions: 1) the "sniffing position" and 2) with the pillow removed, a bolster under the shoulders and the head and neck hyperextended. Both Macintosh No. 3 and the Miller No. 4 blades were used with both head positions, but at no time could either the epiglottis or the vallecula be identified. The airway view was therefore Cormack and Lehane Grade 4. Further assistance from a second anaesthetist was requested. After ensuring adequate oxygenation and maintenance of anaesthesia with 2 to 3% sevoflurane via bag/mask ventilation, the second anaesthetist with similar experience attempted direct 
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Anaesthesia and Intensive Care, Vol. 37, No. 2, March 2009 laryngoscopy. The patient was placed in the sniffing position and a Macintosh No. 3 blade and laryngeal pressure used. The supraglottic space appeared narrowed and there was a subjective feeling that the base of the tongue was -noncompliant under the laryngoscope blade. As previous work by Levitan 2 indicated that the McCoy blade is not beneficial in this situation, it was not used.
The second anaesthetist felt that the narrower bougie, rather than an endotracheal tube with preloaded malleable stylet, would be more likely to negotiate the restricted supraglottic airway. A Frova intubating catheter was therefore placed blindly behind the base of the tongue in the midline. Intratracheal placement of the catheter was indicated by feeling clicks as it slid over the tracheal rings and resistance to advancement as it reached the small bronchi. Endotracheal intubation was completed by railroading a size 7.5 mm internal diameter tracheal tube over the catheter and confirmed by capnography.
The surgery was completed uneventfully, following which the patient was extubated awake and transferred to the recovery area. Four weeks postoperatively at the time of her routine postoperative surgical follow-up, MRI scans ( Figure 2 ) were taken to delineate the cause of her difficult endotracheal intubation. The MRI scans were performed with a Magnetom Avanto 1.5T MRI scanner (SiemensAG, Medical Solutions, Erlangen, Germany) with an anterior flex receive and posterior coil elements used. The acquisition technique was a spinecho sequence with a repetition time of 450 ms and echo time of 25 ms. T1-weighted images were obtained in the sagittal plane.
The selected views shown in Figure 2 are midsagittal and have been rotated 90 degrees. All three scans show a smooth-surfaced mass occupying the entire vallecula. Its echogenic properties are consistent with a lingual tonsil
The patient was therefore discharged with a 'difficult airway alert' letter indicating the clinical circumstances that surrounded the case, together with copies of her MRI scans. In addition, she was advised to wear a medical alert bracelet.
DISCuSSION
Although two experienced anaesthetists were required to perform endotracheal intubation, the cause of the difficulty was not fully apparent until MRI scans of the patient's submandibular region were performed at a later date. These scans showed a lingual tonsil occupying the entire vallecula. Further MRI scans were performed to evaluate which head and neck position could provide the largest space between the lingual tonsil and posterior pharyngeal wall that would allow insertion of an airway device.
Several manoeuvres have been attempted to manage the difficult airway due to lingual tonsil hypertrophy, with varying degrees of success. In common with other workers 3-6 , we found that the Macintosh blade with the patient in the sniffing position did not provide a view of the larynx. Asai et al's report 4 points out that the laryngeal mask may not solve all supraglottic causes for a difficult airway and access below the obstruction may be needed. The neutral position, which occurs with manual inline stabilisation, provides the most difficult circumstances with a steep up-sloping laryngeal vestibular axis 7 and prominent lingual tonsil. The hyperextended and sniffing positions provided only a slightly larger gap between the lingual tonsil and the pharyngeal wall than the neutral position. For our patient, the sniffing position was chosen by the final anaesthetist because of familiarity with this intubating position. However, it was recognised that a surgical airway may be necessary for her in future.
It was fortunate that there was no bleeding or trauma to the tonsillar tissue as a consequence of attempting to insert the Macintosh blade into the vallecula or the blind insertion of the catheter 7, 8 . If direct laryngoscopy had failed, our next step was an awake fibreoptic intubation, which may have been difficult if bleeding from the lingual tonsil had occurred. Despite straight blades causing less laryngoscopic force and torque on the base of the tongue 9 , we used the straight blade with the paraglossal technique 6,10 and found the view no better than the Macintosh blade placed behind the lingual tonsil.
The WuScope 11 (Achi Corp., Fremont, CA, uSA and Asahi Optical Co.-Pentax, Tokyo, Japan) has been successfully used for this condition 10 . However, this device was not available to the anaesthetists for this case. Currently there are no reports in the literature of other devices such as the Airway Scope AWS-S100 (AWS; Pentax Corporation, Tokyo, Japan), Airtraq (Prodol Meditec S.A., Vizcaya, Spain), Glidescope (LMA PacMed Pty Ltd, Vict.) or McGrath laryngoscope (Eurosurgical Ltd, Dublin, Ireland) being used for managing endotracheal intubation in patients with lingual tonsil hypertrophy. Based on the MRI images, the smaller profile devices, if carefully inserted, may prove more appropriate than the larger profile ones such as the intubating laryngeal mask. In addition, devices requiring stylets to direct the endotracheal tube, such as the Glidescope and the McGrath laryngoscope, may prove to be hazardous, as the operator is not able to view the tip of the tracheal tube as it negotiates the lingual tonsil. Further research in this area with these devices is required.
Ovassapian and workers 12 retrospectively reviewed the management of 33 cases of lingual tonsil hypertrophy and found that routine physical examination would not identify these cases. Further, these workers suggested that flexible fibreoptic pharyngoscopy should be performed on all patients preoperatively if they have a history of unexpected difficult airway management. This may not be possible in emergency situations. On the other hand, a fibreoptic pharyngoscopy under local anaesthesia by an ear, nose and throat specialist postoperatively may be considered an easier alternative, possibly cheaper and more readily available than MRI scanning. However the examination is not as objective as MRI scanning. Though ear, nose and throat surgeons share a close relationship with anaesthetists in airway management, they may not be aware of the various devices and manoeuvres that can be used by anaesthetists in difficult airway management. In addition fibreoptic pharyngoscopy is performed in the sitting or semi-reclining position instead of the sniffing position frequently used by anaesthetists. It is therefore possible that the results of the examination may not address some of the important aspects of the functional anatomy that pertains to difficult airway management in anaesthesia. Though fibreoptic pharyngoscopy may provide useful information, the authors feel that use of MRI scanning would provide more valuable and objective information than pharyngoscopy alone.
Previous work 13 using MRI scanning in assessing lingual tonsil hypertrophy has been confined to its use for evaluating obstructive sleep apnoea. Magnetic resonance imaging scanning provides an excellent method of assessing the anatomy of a patient's airway in the postoperative period without exposure to radiation.
Multislice computed tomography has been proposed for preoperative assessment for potential difficult airways. In general, this technology is only appropriate if it is part of a surgical preoperative workup, due to the radiation exposure 14 .
In conclusion, we suggest that in situations when airway management is difficult (Cormack and Lehane Grade 3b and 4), the cause of the difficulty should be fully explored as part of a comprehensive postoperative examination. In this case we used MRI because it does not involve radiation. This elucidated that the cause of the difficulty was lingual tonsil hypertrophy. The use of MRI in this situation provides objective information without exposing patients to radiation, and allows a better understanding of causes and possible solutions for future airway management.
